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Introduction
Findings from surveys in which re-

sponse rates are low are open to the crit-
icism that they do not represent the entire
population sampled. Increasing response
rates may not, however, reduce nonre-
sponse bias if the additional respondents
resemble those easily recruited more than
they resemble the remaining nonre-
spondents.l-3 Differences between re-
spondents and nonrespondents can still be
found with moderately high (60% to 70%)
response rates.1,4 Others have concluded
that with response rates of 75%, the bias
introduced by differences between re-
spondents and nonrespondents may be
minimal.5

We obtained very low response rates
in pilot testing a survey of physicians'
knowledge and attitudes regarding human
genetics. Consequently, extensive mea-
sures were taken to increase the response
to the final survey, and a much higher re-
sponse rate was achieved. This paper de-
scribes the steps taken to increase re-
sponses and examines whether the
increase minimized response bias and af-
fected the outcome variables of interest.
Three questions were investigated: (1)
Were there significant differences be-
tween respondents and nonrespondents to
the final survey in sociodemographic and
practice characteristics? (2) Did follow-up
measures that brought in additional re-
spondents improve sample representa-
tiveness and therefore alter the primary
outcome variables? and (3) Did respon-
dents to the final survey differ from pilot
test respondents in their responses to the
outcome variables? The answers to these
questions have implications for choosing a
cost-effective approach to surveying phy-
sicians. If respondents recruited with
greater difficulty resemble other respon-

dents more than they resemble nonre-
spondents and do not, therefore, reduce
response bias, incentives and follow-up
aimed solely at increasing response rates
may not be effective.

Methods

Pilot Test
A questionnaire was developed by

our team of geneticists and behavioral sci-
entists. Revisions were made after each of
two pretests, the first involving two local
genetic counselors and four medical ge-
neticists and the second involving a panel
of 10 local primary care physicians.

The resulting questionnaire was pilot
tested on a national sample consisting of
72 each of family physicians, intemists,
obstetrician-gynecologists, pediatricians,
and psychiatrists. (From this point on,
"physicians" refers to the above special-
ties but not to geneticists.) Physicians
were randomnly selected from the Ameri-
can Medical Association Physician Mas-
terfile. Because we were more interested
in determining what is currently being
taught in medical schools, physicians in
each specialty who graduated from med-
ical school between 1971 and 1985 were
sampled in a ratio of 2:1 relative to those
who graduated between 1950 and 1970. A

Ellen S. Tambor, Gail Geller, and Karen J. Hof-
man are with The Johns Hopkins School of
Medicine, Baltimore, Md. Gary A. Chase and
Ruth R. Faden are with The Johns Hopkins
School of Hygiene and Public Health. Neil A.
Holtzman is with The Johns Hopkins Medical
Institutions.

Requests for reprints should be sent to
Neil A. Holtzman, MD, MPH, The Johns Hop-
kins Medical Institutions, 550 N Broadway,
Suite 301, Baltimore, MD 21205.

This paper was accepted March 10, 1993.

American Journal of Public Health 1599

I.-'C.

,!,R ;--I x "



Tambor et aL

sample of 72 board-certified geneticists
and genetic counselors was randomly se-
lected from lists provided by the Ameri-
can Board of Medical Genetics.

The questionnairewas mailed to phy-
sicians accompanied by a letter from the
principal investigator and a letter of sup-
port from the American Medical Associ-
ation. In addition, letters of support were
enclosed from the American Academy of
Family Physicians, the American College
ofPhysicians, the American Society of In-
ternal Medicine, the Society of Perinatal
Obstetricians, and the American Acad-
emy of Pediatrics in the mailing to physi-
cians in the corresponding specialty. The
geneticists' questionnaires were accom-
panied only by a letter from the principal
investigator. Subjects were assured that
after data collection was complete, their
responses would be anonymous. A post-
card reminder was mailed to all nonre-
spondents 2.5 weeks after the question-
naire mailing. The data collection process
lasted approximately 2 months.

In order to assess the usefulness of
offering 10 American Medical Association
category 1 continuing medical education
credits in the final survey as a response
incentive, a random sample of half of the
physicians in each specialty in the pilot
sample were offered such credits for com-
pleting the questionnaire.

Final Survey
Questionnaire. The questionnaire

was revised on the basis of an analysis of
the pilot survey. The final version of the
questionnaire could be completed by phy-
sicians in approximately 30 minutes. All
questions, except for certain demographic
questions, were in multiple choice format.
Demographic, genetics knowledge, and
opinion questions, as well as two psycho-
metric scales, were included. It was the
consensus of the developers that respon-
dents who answered the knowledge ques-
tions correctly would be capable of ex-
plaining test results to their patients. A
detailed description of the knowledge
questions appears elsewhere,6 and other
analyses are in preparation.

Sample. The physician sample for
the final surveywas also selected from the
American Medical Association Physician
Masterfile. Physicians in only 10 states
were sampled to make it easier to gain the
help oflocal chapter chairs ofmedical spe-
cialty societies in improving response
rates. One state was randomly selected
from each of the 10 genetics network re-
gions established by the Health Resources
Administration of the US Department of

Health andHuman Services. The 10 states
wereNewYork, Illinois, Nebraska, Penn-
sylvania, Utah, Maine, Oregon, Califor-
nia, South Carolina, and Texas. Sampling
in New York and California was limited
(byrandom selection) to upstate areas and
greater Los Angeles, respectively, in or-
der to include only one chapter area per
state for each specialty society. Physi-
cians in each specialty were sampled in
equal numbers from each state. In each
state, physicians within each specialty
who graduated between 1971 and 1985
were sampled in a ratio of 2:1 relative to
those who graduated between 1950 and
1970. Participation was invited only from
members or candidate members ofthe fol-
lowing societies (as determined by a
search ofthe societies' directories): Amer-
ican Academy of Family Physicians,
American College of Physicians, Ameri-
can College ofObstetricians and Gynecol-
ogists, American Academy of Pediatrics,
and American Psychiatric Association.
The final sample included 1795 physi-
cians. (358 family physicians, 360 inter-
nists, 360 obstetrician-gynecologists, 359
pediatricians, and 358 psychiatrists). For
comparison, 180 medical geneticists and
180 genetic counselors in the same 10
states were sampled from membership
lists provided by the American Board of
Medical Genetics. For states with 18 or
fewer medical geneticists or genetic coun-
selors, all names were selected. For the
remaining states, 18 medical geneticists
and 18 genetic counselors were randomly
selected. For each state with fewer than
18, one geneticist was selected from each
of the states with a surplus until 18 had
been sampled.

Response incentives. Two incentives
were offered to all physicians. First, re-
spondents were offered a check for $25 on
return ofthe completed questionnaire. Sec-
ond, except for family physicians, respon-
dents were offered 10 American Medical
Association category 1 continuing medical
education credits for completing the ques-
tionnaire and agreeing to review additional
information sent afterward. The American
Academy of Family Physicians agreed to
award 7 prescnbed continuing medical ed-
ucation credits to family physicians for the
same activities. The prescnbed credits are
valuable to family physicians in terms of
recertification.

Administration and follow-up. A
numberofadditional measureswere taken
to achieve response rates for physicians
higher than those obtained in the pilot test.
Chapter chairs of the American Academy
ofFamily Physicians, theAmericanAcad-

emy of Pediatrics, and the American Psy-
chiatric Association co-signed, with the
principal investigator, the letter that ac-
companied the questionnaire to physi-
cians in their chapters and also signed a
postcard reminder. In some instances, the
chapter chair included a personal note
with the letter. The American College of
Physicians agreed to have its president co-
sign the letters to internists. Consistent
with its policy of limiting access to its
membership for survey purposes, the
American College of Obstetricians and
Gynecologists declined to participate.
Consequently, the president of the Soci-
etyofPerinatal Obstetricians agreed to co-
sign all cover letters to obstetricians. As in
the pilot study, subjects were assured that
their responses would remain anony-
mous.

An "alert" postcard preceded the
questionnaire mailing to physicians by 3
working days. Follow-up included a post-
card reminder, phone calls from a survey
research firm 2weeks after the initial mail-
ing, a second questionnaire mailing to
physicians in specialties with response
rates lower than 55% (family physicians,
internists, and obstetricians), and a final
round of phone calls to these physicians.
Because no difficulty was anticipated in
obtaining an adequate response from med-
ical geneticists and genetic counselors, in-
centives were not offered to these sub-
jects, and follow-up was limited to a
postcard reminder. The entire data collec-
tion process lasted approximately 4.5
months.

Results
Response Rates

Questionnaires that for some reason
did not reach the intended respondent
(i.e., death, retirement, relocation) were
not included in calculations of response
rates. The average response rate for the
pilot test from physicians was 19.6%. The
highest response was from pediatricians,
and the lowest rate was from obstetri-
cians. A much higher response (74.6%)
was obtained from geneticists (Table 1).
With the exception of family physicians,
the offer of continuing medical education
credits did not affect the likelihood of re-

sponse.
Physician response rates in the final

survey were significantly higher than
those in the pilot test (Table 1). The overall
response rate for physicians was 64.8%.
Again, the response from pediatricians
was greater than from other specialties,
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and a high response rate (79.1%) was
achieved for geneticists.

Respondents vs Nonrespondents:
Final Suwvey

Information included on the Ameri-
can Medical Association Physician Mas-
terfile was used to compare physician re-
spondents and nonrespondents in the final
surveyby chi-square analysis. Six of eight
demographic and practice variables dif-
fered significantly at P < .05 (Table 2).
Respondents were more likely than non-
respondents to be younger than 40, to
have graduated from US medical schools,
to have graduated from medical school af-
ter 1977, and to be board certified; they
were less likely to be in practice by them-
selves. Pediatricians were more likely to
respond than physicians in other special-
ties. For variables that showed a signifi-
cant difference overall between respon-
dents and nonrespondents, the trend
remained the samewhen analyzed by spe-
cialty, although the level of significance
varied.

A logistic regression with respondent
vs nonrespondent as the dependentvariable
was performed to adjust for confounding
among the practice variables. Attending a
US rather than foreign medical school was
themost important predictor, withUS med-
ical school graduates being more than twice
as likely to respond as foreign medical grad-
uates (OR = 2.158, P < .0001). Year of
gaduation, specialty, and board certifica-
tion were independently related to the like-
lihoodofresponse. Othervariableswere not
significant.

Effect ofAddiional Respondents on
Sample Representativeness

Of the physicians, 23.5% responded
within 3 working days of the postcard re-
minder mailing ("early" group) and 18.8%
responded within 5 days of the first tele-
phone follow-up ("middle" group). An
additional 22.5% responded before termi-
nation of data collection ("late" group).

Comparisons by length of time taken
to return the questionnaire are presented
in Table 3. Sipificant differences between
early, middle, and late respondents were
found for several demographic and prac-
tice variables. A stepwise multiple regres-
sionwith number ofdays to respond as the
dependent variable was performed to ad-
just for confounding among the variables
associated with response time. Specialty,
US medical school, race, and importance
of attending religious services accounted
for 6% of the variance in response time.

Academic appointments did not enter the
regression equation.

No differences were found between
early, middle, and late respondents on
questions related to genetics training and
experience and attitudes toward genetics.
An overall genetics knowledge score was

created by assigning one point for each
correct answer (one 4-part question was
assigned one-fourth point for each correct
answer), for a possible total score of 26.
Concepts (maximum score = 17) and
facts (maximum score = 9) subscores
were also computed.6 The overall score
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did not differ significantly by response
time. However, late respondents scored
significantly lower than early respondents
on the concepts subscore (Table 4). A hi-
erarchical multiple regression with the
concepts score as the dependent variable
was performed to determine whether re-
sponse time was independently related to
the concepts score. Specialty, US vs for-
eign medical school attendance, academic
appointments, and race, entered as pre-
dictors in block 1, accounted for 12.3% of
the variance in the concepts score. Re-
sponse time, entered in block 2, accounted
for an additional 0.4% (P < .05) of the
variance in the concepts score after the
other variables had been entered.

Pilot Test vs Final Survey
Respondents

Respondents to the pilot test were
more likely than were final survey respon-
dents to state that it is important (51.5% vs
43.5%) or extremely important (47.1% vs
39.3%) to attempt to detect actual or po-
tential genetic disorders (chi-square test,
P = .0002). Scores designed to compare
the knowledge of physicians who re-
sponded to the pilot test and the final sur-
vey were created by totaling the number
of correct responses for 20 knowledge
questions (12 concepts questions and 8
facts questions) appearing on both the pi-
lot test and final questionnaires. Neither
the overall knowledge score nor the two
subscores differed significantly between
pilot test and final survey respondents.
However, obstetricians in the pilot test
scored almost two points higher in overall
knowledge than those in the final survey.
This difference was not statistically signif-
icant because of the small number of ob-
stetricians in the pilot test. Obstetricians in
the pilot test did not differ significantly
from geneticists in knowledge.

Discussion
The dramatic increase in the physi-

cian response rate from the pretest to the
final survey is attributable to a combina-
tion of incentives and follow-up. As has
been shown previously in surveys of phy-
sicians,4,7 the monetary incentive was an
important factor. The offer of continuing
medical education credits was not as ef-
fective overall but contributed to the re-

sponse rate of family physicians, for
whom such credits are important for re-

certification. Repeated follow-ups elicited
a gradual increase in response. In sum-

mary, response rates can be improved in
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mail surveys of physicians when incen-
tives and persistent follow-up are used.

Certain groups of respondents were
more difficult to recruit. Foreign medical
school graduates were less likely to re-
spond than were US graduates, as has
been found in previous research.1 With
protracted efforts, a higher proportion of
responses from foreign medical school
graduates was obtained. Therefore, fol-
low-up did improve sample representa-
tives. Nevertheless, differences between
respondents and nonrespondents in socio-
demographic and professional character-
istics remained. Although statistically sig-
nificant, these differences were relatively
small in magnitude. In surveying physi-
cians, efforts should be directed at obtain-
ing responses from groups that are typi-
cally difficult to recruit, such as foreign
medical school graduates.

For pilot test respondents, the per-
ceived importance of detecting genetic
disorders was higher than for respondents
to the final survey. In the absence of in-
centives, we believe that respondents to
the pilot survey were more likely to be
motivated by belief in the importance of
genetics than were nonrespondents. This

can contribute to response bias, as was
probably the case for obstetricians in the
pilot test whose knowledge scores were
not significantly different from those ofge-
neticists.

Changes in response rates in the final
survey had minimal impact on the primary
dependent variable of genetics knowl-
edge. A small difference between early
and late respondents was found for one
knowledge subscore. Although the effect
of increased response rates on the princi-
pal outcome variable in this survey was
minimal, this may not be the case in stud-
ies of other topics. Therefore, every effort
should be made to attain as high a re-
sponse rate as is practical and to establish
that respondents are representative of the
population being sampled. [
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